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@ Vehicles provided with slide door. 

tThe present invention relates to a structure of a lower rail 
) for guiding a slide door (7) and a mounting structure to a 
side sill. A part of the side sill (3) is projecting externally and 
covers the upper part of the lower rail (22). The top end portion 
of the lower rail (22) is bent inside the side sill (3) and is 
fastened to the rail housing box (34) and the floor side panel 
(26) . The roller supporting member (44) for supporting the roller 
(45) and the arm (39) being fastened to the door are connected 
by means of a pin (43). A groove (34b) is formed on the bottom 
wall (34a) of the rail housing box (34) corresponding to the 
moving range of the pin, and the height of the rail housing box is 
reduced by letting the above-mentioned pin face inside the 
groove. And. both the stopper (48) at the rear end portion of the 
rail and the leaf spring (47) are formed independently each 
other, then the stopper is inserted into an opening (51) of a rail 
and the leaf spring is assembled to the rail from above the rail so 
that the both may be assembled with one screw (52) from above 
the rail. 



FIG. I 
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Vehicles Provided With Slid Door 



2. FIELD OF THE INVENTION AND R ELATED ART 
STATEMENT 5 

The present invention reiates to a vehicles 
equipped with a slide door, more particularly, the 
invention reiates to a lower rail for supporting guide 
a door and for guiding the door backwardly along a 
side body. w 10 

In the case of a conventional type vehicle slide 
door provided with an upper rail r a center rail, and a 
lower rail are arranged for the roof panel, rear 
quarter panel, side sill, etc., all of which compose the 
side body of the vehicle, thereby the door can be 15 
guided along the side body. 

Here, the lower rail is fixed in the state where It is 
exposed to the outer wail of the side sill. 

However, since the side sill is located at the lower 
part of the door opening region, and is positioned 20 
outside of the weather strip, the side sill serves as 
the place to collect rainwater flowing down along the 
weather strip. On account of this, in the structure 
wh re the lower rail is assembfed projecting from 
the said sill, the rainwater penetrates the side sill 25 
through the hole of mounting bolts, etc., leaving the 
problem unsolved, i.e., the lower rail itself is prone to 
generation of rust. 

Furthe*more. the lower rail cannot help being 
positioned crossing the passengers' stepping re- 30 
gion. and consequently in its exposed state, there is 
a tear of its being dameged or deformed due to 
external forces of stepping foot, etc., and accord- 
ing y the lower rail is prone to fouiing. 

Here, tne lower rail, in order to shut the door, has 35 
the top end being formed to be bent inwardly. 
Subsequently, opening region is formed at the side 
sdi so that the top end bent region of the lower rail 
may come tn. In the opening region the housing box 
s fixed by wnldmg at the side sill opening region for 40 
housing and supporting the top-end bent region of 
the lower rail and for preventing rainwater, etc., from 
penetraing the side sill. 

For as sending of the lower rail, it is carried out by 
medf ib of the side wall of the side sill at the linear part 45 
thereof and by the side wall of the housing box as 
wett as by respective mounting bolts at the top-end 
bent region. And. taking into account the mounting 
operability. operating holes are provided at the floor 
side panels. $q 

Here, the vehicle having slide door type, when the 
said door is shut, a load thereof concentrates on the 
top-end bent region of the lower rail, moreover, 
vibration toad is also applied during travel. Accord- 
ingly, enough mounting strength thereof and rigidity 55 
in the mounting vicinity thereof are required. 

However, in the case of the mounting structure of 
the above-mentioned lower rail, there is some 
uneasiness in terms of strength because the 
top-end bent region of the lower rail is fixed with 60 
bolts on the side wail of the housing box, (in other 
words, on the side wall existing in a lifted state) 
which is welded and fixed at the opening region of 



the sid sill. In order to improve the rigidity, 
therefore, it is required either to increase plate 
thicknesses of the side sfll and housing box or to 
add reinforcing parts. 

However, any of these countermeasures results in 
an increase of costs and disadvantages in the 
economic efficiency. 

Meanwhile, the sliding door has an arm fixed at the 
lower part thereof, and a roller supporting member is 
rotatably mounted onto the said arm by the use of 
pins. 

And, the roller of the roller supporting members is 
engaged with the lower rail, thereby the slide door is 
mounted at the side sill. 

In the supporting structure of the above-men- 
tioned slide door, the pins are inserted into both 
roller supporting member and the arm; these are 
mutually linked by crimping the pin ends. The internal 
height of the above-mentioned rail-housing box is 
set to be fixed to the height of both pin length with 
* suitable clearances. 

In the supporting structure of such slide door, in 
order to increase the slide door supporting strength, 
it is needed to expand the coupling range of the arm 
and the roller supporting members, that is, to 
enlarge the pin lengths, and subsequently, the 
internal height of housing box has to be made taller. 

When the internal height of the housing box is 
made taller, it is required to increase the plate 
thickness of the housing box to reinforce the 
housing box, resulting in Inconvenience of a pas- 
senger for riding in and off due to increased height of 
the side sill. 

And, the rear end of the above-mentioned lower 
rail is provided with leaf springs for positioning the 
slide door at its opened state and stoppers for 
preventing the slide door to be derailed from the 
lower rail. These leaf springs and stoppers are 
previouseiy fixed with mounting brackets, and are 
arranged at the specified positions, by fastening 
them at the lower rail with screws. 

Meanwhile, in the above-mentioned vehicle, long 
mounting brackets having leaf springs are inserted 
through the rear end opening of the lower rafl and 
are engaged with the lower rail. Therefore, the 
assembling work has been made complicated. 

3. OBJECT AND SUMMARY OF THE INVENTION 

The present invention aims at providing a vehicle 
provided with slide door which having the rails firmly 
held and protected through further improvement in 
easiness in riding on and off. 

Another object of the present invention is to 
provide thi vehicle provided with slide door whose 
stopper assembling to rail has been made simplified. 

In ord r to achieve the above-mentioned objects, 
in th vehicl provided with slid door, th present 
invention makes a part of th sid sill protrud over 
th upper surface of th rail in a covering manner. 

With such structure, the strength of the side sfll 
ftseff can b reinforced, therefore, the rail can be 
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firmly supported. In addition, the protruding portion 
of the side sili protects the rails from rainwater, etc., 
moreover, the rail does not give inconvenience to a 
passenger when the passenger rides on and off the 
vehicle. 

The side sil! is composed of the lower panel whose 
lower end region is fastened to the lower part of the ' 
floor side panel and whose intermediate region 
supports the afore-mentioned rail, as well as of the 
upper panel whose upper end region is fastened to 
the upper part of the afore-mentioned floor side 
panel. It is also possible to form a rail cover by 
overlapping the upper end region of the afore-men- 
tioned lower panel with the lower end region of the 
afore-mentioned upper panel, by bending the over- 
lapped portions above the afore-mentioned rail, and 
by mutually fastening the bent up portions. 

Furthermore, it is possible to improve the strength 
of side sill by attaching and fastening a reinforcing 
plate to the afore-mentioned lower panel and the 
afore-mentioned upper panel. 

And, pertaining to the vehicle provided with slide 
door of this invention, an opening is formed at the 
front end portion of the afore-mentioned side sill, 
and rail housing box is arranged from the opening 
towards the inside of the side sill, then the top end 
portion of the afore-mentioned rail is bent and 
housed into the box. in addition, the top end portion 
of the afore-mentioned rail, the afore-mentioned rail 
housing box, and the floor side panel are jointly tied 
up with bolts and nuts. 

In conformity with such structure, the rail is 
supported not only with the rail housing box but also 
with the floor side panel, consequently, the suppor- 
ting intensity increases. Furthermore, the roller is 
supported with the roller supporting members, and 
the supporting members are supported with an arm 
in an oscillatorily free manner by means of a pin, and 
in the case where the arm is fixed at the afore-men- 
tioned door, it is possible to reduce the height of the 
housing box by providing a groove to the bottom 
wail of the housing box along the movable range of 
the afore-mentioned pin, by facing the lower end of 
the afore-mentioned pin, and by arranging a roller 
assembly. 

To adopt such structure, the intensity of the 
housing box can be improved. And, it is possible to 
reduce the height of the side sill and thereby a 
passenger can ride on and off more smoothly. 

Forthere, in the case of the vehicle provided with 
slide door of the present invention, the rear end of 
the afore-mentioned rail is opened and possesses a 
leaf spring inserting hole and a screw driving hole on 
the upper wall of the rear end region thereof. 
Moreover, the afore-mentioned rail possesses a leaf 
spring with a screw driving hole, which is arranged 
from the afore-mentioned leaf spring inserting hole 
along the afore-mentioned rail in order to apply 
brakes to the afore-mentioned door by coming into 
contact with the afore-mentioned roller, possesses a 
cover with a screw driving hole, which clogs the leaf 
spring inserting hole of the afore-mentioned rail, and 
possesses a mounting bracket with a screw hole at 
the upper part, to one side of which is provided with 
a stopper and the stopper is inwardly inserted into 



the rear end opening of the afore-mentioned rail. 

And, screws are driven through the screw driving 
holes of the afore-mentioned cover, leaf spring, and 
rail, engaged with the screw hole of the afore-men- 
5 tioned mounting bracket, then the afore-mentioned 
cover, leaf spring, and mounting bracket are tied up 
to the afore-m ntioned rail. 

In compliance with such structure, the leaf spring 
can be installed from above into the lower rail, 
10 moreover, screw clamping can be carried out from 
above the lower rail, therefore, assembly work can 
be made extremely simplified. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

15 

Rgure 1 is a side view showing the vehicle 
provided with slide door in which the present 
invention is applied, where the figure particu- 
larly shows a view of the vehicle body from 
20 which the sliding door is removed. 

Figure 2 is a perspective view showing the 
side sill of the vehicle. 

Figure 3 is a cross sectional view of the side 
sill cut off with the line 111— III indicating th 
25 setting state of the side sill to the rail. 

Figure 4 is a cross sectional view showing an 
example of improving the strength of the side 
sill shown in Fig.3. 

Rgure 5 is a cross sectional view of the 
30 vehicle in Fig. 1 cut off with the line V-V to 

illustrate the mounting structure of the rail top 
end. 

Figure 6 is a cross sectional diagonal view of 
the region in Fig. 5 seen from the direction A. 
35 Rgure 7 is a cross sectional view of the 

vehicle In Fig. 1 cut off with line VII-VII. 

Rgure 8 is a disassembled diagonal view of 
the stopper installed to the rear end of the rail. 
Rgure 9 is a cross sectional view illustrating 
40 the state where the stopper is assembled to the 

rail. 

5. DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

45 The vehicle shown in Fig. 1 is provided with a roof 
panel 1, a rear quarter panel 2, a side sill 3, an upper 
row guiding means 4, an intermediate row guiding 
means 5 and an upper row guiding means 6, in 
addition, the upper, intermediate, and lower rows of 

50 the door inner panel 8 of the sliding door 7 ar 
installed with the roller assemblies 9, 10, and 11, 
respectively. 

The upper row guiding means 4 has the square- 
cylindered rail (upper rail) 13 on whose lower face 

55 thereof the slit 12 is formed, and the rail 13 is 
provided from the front end of the roof panel 1 to a 
place between the center pillar 14 and the rear pillar 
15. And, from the center pillar 14 of the roof panel to 
the rear pillar is provided the garnish (quarter 

60 garnish) 16, and the garnish 16 covers a part of th 
above-mentioned rail 13. 

The intermediate guiding means 5 has the square- 
cylindered rail (center rail) 18 on the side face 
thereof, the slit 17 is form d. This rail 18 is installed in 

65 the center rail housing groove 19 that is formed over 
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the entire length of the rear quarter panel 2. The 
garnish (center garnish) 20 is provided for this 
center rafl housfng groove 19, and with the garnish 
20 covers the area wh re the rail 1 8 of the center rail 
housing groove 19 is not provided. 

Th lower row guiding means 6 has the square-cy- 
iindered rail (iower rail) 22 on whose side face 
thereof the slit 21 is formed. This rail 22 is provided 
over the entire length of the side sill 3, and the 
stopping means 23 is installed to the rear end of the 
raii 22. 

To describe in details the vehicle structure of this 
lower row guiding means 6 in accordance with Fig. 2 
and Fig. 4, the side silt 3 f on which the lower rail 22 is 
fixed, is composed of the side sill upper panel 24 and 
th side sill iower panel 25. The side siii upper panel 
24 is composed of the flat region 24a, which is 
welded and fixed to the upper flat region 26a of the 
floor side panel, and the cover 24b whose end 
stretches as far as the position to cover the upper 
region of the lower rafl 22 fixed from the flat region 
24a. On the other hand, the side sill lower panel 25 is 
composed of the flat region 25a one of whose ends 
is welded and fixed to the lower side wall 26b of the 
floor side panel 26 as well as of the cover 25c which 
is formed by bending the top end portion of the 
vertical region 25b. The lower face of the top end of 
the cover region 24b of the above-mentioned side 
sill upper panei 24 is welded and fixed to the upper 
fac of the top end of cover region 25c of the side sill 
lower panel 25 and thereby the floor side panel 26, 
side sill upper panel 24 and side sill lower panei 25 
form a closed cross section, moreover, form the 
cover 27 which covers the upper region of the lower 
rail 22. The linear region 22a of the lower rail 22 of the 
sliding type door 7 is screwed and fixed at the 
vertical region 25b of the side sill lower panel 25 by 
means of the bolt 28 and the nut 29. The clamping 
tool of the nut 29 is inserted from the hole 30 which is 
provided to the side panel 26, and this hole 30 is 
covered with the floor carpet 31 which is attached to 
the vehicle floor. When the more strength is required 
for the side sill 3, its rigidity is reinforced as shown in 
Rg. 4 by providing welding fixation to the reinforcing 
plate 32 between the vertical region 25b of the iower 
panel 25 and the flat region 24a of the upper panel 
24. 

The top end of the lower rail 22 is formed in a bent 
manner inside the side sill 3 in order to dose the 
slide door 7 as shown in Rg. 5. Therefore, the 
opening 33 is formed at the side sill 3 so that the 
top -end bent region 22b of the lower rail can come 
in. The housing box 34 is welded and fixed to the 
side sill opening region 33 in order to house and 
support the top end bent region 22b of the lower rail 
and to prevent rainwater, etc., from penetrating the 
side sill 3. 

Th bearing surface 35, which is concaved in the 
mounting position of the top-end bent region 22b of 
the lower rail, is formed at th floor side panel 26. 
This bearing surface 35 is configurated so that it 
comes in contact wfth the rear surface of the side 
watt of housing box 34 and &i that region th side 
floor panel 26, housing box 34 and the top-end bent 
region 22b of th lower rail are Jointly fastened by 



means of the above-mentioned mounting bolts 36 
and th nut 37. 

On the other hand, wfth respect to th upper row 
roller ass mbly 9 of this vehicle, th roller 38 is 
5 installed to the arm 39, and the arm 39 is fixed to the 
door inner panel 8. 

And, with respect to the intermediate row roller 
assembly 10, the roller 41 is fixed at the door inner 
panei 8 via the roller supporting member 40. 
10 Furthermore, with respect to the lower row roller 
assembly 11, as shown in Rg. 5 and Rg. 7, the arm 
42 is fixed to the door inner panel 8, and to the arm 

42 is connected with the roller supporting member 
44 by means of pin 43. And, both the main roller 45 

15 and the subrolier 46 are provided to the roller 
supporting member 46. 

Respective roilers 38, 41, 45 and 46 of the 
above-mentioned roller assemblies 9, 10 and 11 
configurated thus are inserted into the rails 13, 18 

20 and 22 of respective guiding means 4, 5 and 6, 
thereby the sliding door 7 is supported at the car 
body. Then, at the front end region of the lower row 
guiding means 6, as shown in Rg. 7, the groove 34b 
is formed along the moving range of the above-men- 

25 tioned pin 43 on the bottom Wall 34a of the housing 
box 34. The clearance between the upper end of pin 

43 and the ceiling wail 34c of the housing box 34 is 
secured by housing the lower end of pin 43 in the 
groove 43b. 

30 This stopper means 23 has, as shown in Rg. 8, 
both the leaf spring 47 and the stopper 48. The leaf 
spring 47 is fixed to the rear surface of the cover 49 
by either welding or adhesive, etc. The stopper 48 is 
formed with cushion material and the stopper 48 Is 

35 fastened to the mounting bracket 50 by means of 
adhesive or the like. On the other hand, the hole 51 
having a length corresponding to the above-men- 
tioned leaf spring 47 is formed on the rear, upper wail 
of the rait 22. • 

40 And, this stopper means 23, after engaging 
respective roller assemblies 9, 10 and 11 with the 
respective rails 13, 18 and 22 of the side rail, makes 
the leaf spring 47 face inside the rail 22 through the 
hole 51 of the rail 22, in addition, it covers the hole 51 

45 by means of the cover 49, and makes the stopper 48 
inside the rail 22 to engage the mounting bracket 50 
with the end surface opening of the rail 22L Next, the 
stopper means inserts the screw 52 into the formed 
holes of 49a, 47a and 22c at the cover 49, leaf spring 

so 47 and the rail 22 and are assembled by screwing the 
screw 52 into the screw hole 50a of the mounting 
bracket 50. 

Rg. 9 shows the geometrical relationship between 
the stopper means 23 thus assembled and the roll 

55 assembly 11. 

The rollers 45 and 46 are rolled inside the rail 22 
and when the roller 45 reaches a terminal end of the 
rail 22, the roller 46 comes into contact with the leaf 
spring 47 and is positioned there by energized force 

60 of the leaf spring. In th event that the sliding door 7 
is opened vigorously and subsequently the roller 46 
does not stop at the leaf spring 47, the roller 
supporting member 44 bumps against th stopper 
48 and is stopped wfth the said stopper 48. 

65 And, in the case of th above-mentioned example, 
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the leaf spring 47 and the cover 49 are formed 
separately and they are weld d together. It is also 
possibl integrally, to form the leaf spring 47 and the 
cover 49. 



Claims 

1. A vehicle provided with a slide door, 
comprising: 10 
a side sill provided with a square cylindrical rati 
having a slit extending to the longitudinal 
direction of the side portion and a roller being 
engaged with said rail at a door to allow said 
door to be closed backwardly along a side 15 
body, 

wherein said side sill has a part projected for 
covering the upper phase of said rail to form a 
railcover. 

2. The vehicle provided with the slide door 20 
according to claim 1, wherein said side sill has 

the lower end portion fixed with the lower part 
of a floor side panel, the intermediate portion 
fixed with a lower panel, and the upper end 
portion provided with an upper panel fixed with 25 
the upper portion of said floor side panel, and 
the upper end portion of said lower panel and 
the lower end portion of said upper panel are 
superposed and bent at the upper portion of 
sard rail and fixed with each other at the bent 30 
portion to form said rail cover. 

3. The vehicle provided with the slide door 
according to claim 2, wherein a reinforce plate 
is fixed across said lower panel and said upper 
panel. 35 

4. A vehicle provided with a slide door, 
comprising: 

a side sill provided with a square cylindrical rail 
having a slit extending to the longitudinal 
direction of the side portion and a roller being 40 
engaged with said rail at a door to allow said 
door to be closed backwardly along a side 
body, 

wherein said side sill has an opening at its front 
side end, and a rail housing box is provided 45 
from said opening to the inner portion of said 
side sill for housing an edge portion of said rail 
to be bent, and the front end portion of said rail, 
said rail housing box and a floor side panel are 
fastened by means of a bolt and a nut. 50 

5. The vehicle provided with the slide door 
according to claim 4, wherein said roller is 
supported by a roller support member, said 
support member is rotatably provided with an 

arm through a pin, said arm is fixed with said 55 
door, said housing box has a groove formed 
along a movement region of said pin in its 
bottom wall, and a roller assembly is provided to 
be facing in said groove. 

6. A vehicle provided with a slide door, 60 
comprising: 

a side sill provided with a square cylindrical rail 
having a slit extending to the longitudinal 
direction of the side portion and a roller being 
engaged with said rail at at door to allow said 65 



door to be closed backwardly along a sid 
body, 

wherein said rail is provided with an opening in 
its back end portion and a I af spring insertion 
hole, and a screw through hole on the upper 
wall of its back end portion, a leaf spring 
arranged to face in said rail from said screw 
through hole and said leaf spring insertion hole 
to give a braking to said door by contacting with 
said roller, a cover for covering said leaf spring 
insertion hole of said rail provided with a screw 
through hole, a mount fitting having a screw 
hole in its upper portion and a stopper in its one 
phase to allow said stopper to be inserted into 
the back end opening of said rail to the inner 
portion, and a pin being inserted through said 
screw insertion hole of said cover, said leaf 
spring and said rail to be engaged with said 
screw hole of said mount fitting to allow said 
cover, said leaf spring and said mount fitting to 
be fixed with said rail. 
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